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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an array antenna 
of a radio base station, which improves transmission 
quality and reception characteristics by combining a 
rake reception system and a multibeam antenna system. 

SOLUTION: In an array antenna system of a radio base 
station in a CDMA mobile communication, a beam former 
12 applies beam forming to a multipath signal receiver 
by plural antenna elements of an array antenna 11, forms 
plural electric beams B-, to B 4 , inputs them to inverse 
spread/delay adjustment parts (finger parts) 13-, to 
13 k which are provided for each path of the multipath. 
Each finger part applies the inverse spreading to each 
of the plural beams to be inputted, a beam selector 15 
selects an inverse spread signal which has a desired 
signal element largest of all the beams of all the 
paths, a synthesis part 17 weights and synthesizes the 
selected inverse spread signal, and a decision part 18 
performs discrimination of data based on the synthesized 
signal. 
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(54) mmmmcDYU-y >T±yXrA 



(57) [JSR] 
Srff ? 0 




r ^vi\ ^yk s/k 9/k 



«»KiiS!»:11WBJ*«)^>f 5 v^&tJfilMNF^ff ^-^A73 
[flt*«3] "^-x-Ytt, t-A7t-r^f>^t 

0fBflr»rt»'<0*# ^tr«73, «BMt*fcttSiR©vr 

TCt&Sb'-A&jJitf), «fc t>0Etr— -Ma£Cfca» 



(2) *&M¥- 1 1 -2 6 6 1 8 0 

2 

9 ] WEaWS*bfcJS!lt»(t**fc^-r 
*«**«:l(6-rf : -lr-*A^ftje*||[«BJSr«A.fcr i: 

20 [iMii] Huf2a^tt$cww^m-§-t-^^js 

t ?r#'(Sii-5W*«8 fa«WT i/-ry7t^7 
[IS** l 2 ] ^BggBttJ* IwS^v >TS<fx-^ 

ir-T i fB«»r r >x-r->^x a 0 

[0 0 0 1 1 
[0 0 0 2] 

5&iftf^C5^1biHf WfA t LT> DS-CDMA (Direct S 
equence Code Division Multiple Access : jttScfitftfc??-^- 

50 v^r, ^rox-r^fesv^tt^-— tr'coe^t^^tfe 



3 

M^n^tvT, r^fc*^— ^v^as$g£i-s 0 a> 

SSStiTv^a^ twioi:^ ^SfS*"S;d s *>So 

MS'JU ««*o*Wt#&fToT*fiR <**:ft£7*) 
LT»tt<^Bfei?S:ia5*S:"CS>5o CDMAii«l£*5V v Cj&» 10 

&<d ? ^mm<Dmf&mm$mM^* ? r 4 ;^rw 

[0 0 0 31019 (a) {£*5^T\ 1 tt^— ^^r. 2 

r-fo^o mi 9 (b) {^-rj: otzstmm*. vmbtix 20 

< S ft -g-^SfSttl^Ss 5 g{f u^/wi^v^^;* 
^-Y (1) rv-r^Sftu^/wo^p^r^/^ 

^As<D*$mffl»»m tseu (2) k^p^t-* a^st 

P„ MPact^^f^^ifflt, (3) r*X£>^/V^ 

/^<o#/^<z>*^*j t lf t 2 , t,&5iM*£ip$ 
mtifmm&'r—f&AtiirZo 30 
«ft-?-<oee,ffliiiSriay3-r5t^^&So hi 9 (a) 

«&ifc{f^ (DSfit) #A2r*-*£, PJ^B$P«Tir{f-^ 

— s<X7j/i,# l b ^rlttRAMl c KffiWrt* 5o 
^^agUl dfiRAMl^BEti^tLfc^a^r^/W (111 
9 (b) ) Sr^HRLT^^^Srfllrt-rs^^&V 

2 2 , 2,fcffittttHI*&<0*>r 5 

[0 0 0 5] #A°^|cSi:fe7>fy#-g|S2 1 , 2 2 , 2 
tt=»-K«r#±1-5tt*3-K#£»2 a, T^T^St 50 



Wfflspi 1 -2 6 6 1 8 0 

4 

««*ictt1»=i-KSr*||£LTffl*6«C-rS*J|tS2 b, 

d, ^ir^l83eofcfe©«||[SrtT5«»fiB2 e. 0E&K 
SlSISA^ t *<Dtiijj<D#m&&k LTft^* 

»SP2 f rfltasttrv^So ***Sitt**fto«ft 

»oW»«:R|EL*: tt*ftSr I + j Qk-+Z>k 

I - j QT*£>£o 

[0006] @2o te^-r*/i»mmmwmwmx&> 9 , 
mwi$, 2 n«njwi5, 2f «***«s:a^-r5* 

-rs 0 «o-c. *<z>m*tt, 

r s*= s £ s*= 6 I s I 2 oc £ 

r r= s ? r= s U I 2 oc s 

$P2 f ^feg^iSMtSixfcft^sdsWbixSo «£o 

HI 19 (a) 05jR**fB2 e2fct^**«FP2 f ttB^^ 
^JCE Cfc 7 ^ v^f— SRS 2 1 — 2 

m&&m#tdrtmmm&L>x?'{ * >-y&-m£^xm 

[0 0 0 7] kZ-?>X\ DS-CDMAS^(-J:5iim^^7^ 

T^£ 0 -fe^^— T^X^-t^|g!2 1 (a) i^-TJ:9 
mt&m<om*) 3 6 0 0 ^^LTir/i-^^rco-fer^ 
(c^fij L^ii: ^ — s c^fiSf^Tyrt 

t5^02i (b) i^-TJ: 5iJiJSlRlWttas»*b'Cfft 

[0 0 0 8] t-^7yftft 02 2|:^fJ: 

5 l^aft^SR^T yftATi-AT.TfllrtJtJlfcT V- 

— 7yftAATS:ffi^tgff &ftf£\s\ \^—U7yf — 



(4) 
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88li7U- 7yftAATT^H^n, tf— i*:7;*- — 
vBMF^bt-AB^B^ffl^ta^, If 
— ^B^m^ffc^t^^B,, B,-B |( fc9*f <4 

[0 0 0 9] 024 tt«6|ftK*»©5«»0»*BI"C4> 

TMlTV^o RVC,~RVC H M:g««#<Z>iiSH 



10 



F UNI^T yfti^AT^ATH^Sff Lfcff #1- 
gff tr— i*:7;*- — 5 ^^S:jB6UTM*<Z>±9Sft tf— A 20 
B B W I' f fiKt § Sff t - A 7 ^- - v r*$> 
5 0 RSS 1 -RSS N {j:§:<ft-A7^— TBF^^ffl * 
y, (nTj = £W ki • x k (nTj 

£j&S-C#5o HI 2 6tt(l)a;<Z>igJSCS:tf— i^^^- — 
fm<7)F FT«rflJl^TfT5 tf— A;?* — e^0ijr*fc5 o 
[0 0 1 1] N^TVfti^AT.-ATN (0 2 30 
4) ttSWTOfcJSCfcfflH^x, (nTj (i=l- 
N) SrSmiUKRVC^RVC^A^U *gmEIK 
ttA*«#©«»«*«, JHttffcKft. if^tttt (QP 

SK») , A/DM^tTLTSfft-i.7t-v 
BFl^tSo Sff If— A:7*-— ^BFfiNfiOQA^J 
ft ^ tf— A 37* — 5 ^SrJfi LTM*^) If— ^ «tt*-< 
^^/^Wt^o gfft-i,7^— 7B 
Ftt(i)a;coaE»fcj:9#tr— A<0«#y, (nT.) «: 
3fc#>S 0 o^T% j^ffiKlHlKRSSt— RS S.tta»0 
i^— A^ov^T#^^r*/^S^^:JS^l^«S^fT*v^ > -feu^ 40 
9 s E LttJ»tt*«<o« #«*d***:<0igte«r« 
RU aftftRVtta^A^^jSJttftW^Srfflv^-cSW 

[0 0 1 2] 

[«MsflS»*LJ:5i:'r5Biai] «Jk£>£?M> 
— ftS^/i^ if —Affc Uft ^/MK^IF**®* L 



v^T^t^J^B l -B N ^i§frt£^s^^SLTiS^t^;tS:^f^- 

(I, Qff-S§-) ^rm^i-Stc^, S CNTteiiKfaJPSP 

at«L"C*«»RVfcU^St>(33, SDMttJSf«t»ft 
t (I, QM) SrA/3*nTISl»l»*«rff 5raJWtt» 

-r^«9fTjEa5T-fcSo IBJBItft«»SDMtt^i3 5f Mf 

^(Diim S: it I- & <£> T* fc £ o 
[ooio] tf— A7t- ^BFttH2 51- 

-M^m^^^^-TSo * i tf— ^ ( i = i -n) 
ff-^y i (n T c ) ^ N^cDT^^m^co^mm^ 

x, (nT.) , ^^aCftffftfcW,.^-*- 

(k=l—N) (1) 

[0013] H±^?)*8W©lKiii, u-^Sfi^a: 
tf- A T ^ASrilfl*^ *>*Teaip B B K 

*tfc**©bf-iH«#S:^rtu, ^^^br-Ao*^ 

*f*»t UT^fift-T S dl k \z X 9 eiSiftK^*««H4S:* 

^^rTfcSo 
[0 0 14] 

i/— TVx^v-^x^te, (l)7^7yft©«ft© 
T ^x^^^'CSfW Lfcfi-^-^ tf — A7^ — ^ ^^^rSS 
tT«R©«*ttlf-A«:»fi!it5 lf-A7*- ^, 

«#^iS DfcMrBK*^ if- A^itiveixfcattftSr* 



(5) 

7 

[0 0 15] *$B^)T^7yrt^rAfit 
3B£H#lffllIfllH&»J5£U "^^^^^S^Ktt fett 

if —a co 5 *>iitrfB w-</u^^: t ft if— a m/S Dfci^Jfe 
S ;ft5 i»*fctMS#«r*ril LT S« 7 s - * *«rfT 5 o 

[0 0 16] #3SWor \y — Tyrty^r^fis 
-fixd^s*:** i *«:fitt»<^if— A^afrffifkff 30 

ohrnt*. ttiii«*fcttsiR^v^-r*x^s*t^*ftif 

-A, »S-*-*tri, JtlJil3ffa«»tt*»S:J:0^<*tf 
if- A<OJ»ttffc« #S:^ LT^m^-^^W^^ff 5 

[0 0 1 7] X. *»B©7^ T\st1-*/*TM&. 

«SlR^ai*jfe*^ft*:i:*5if-AS:*«>. 40 
9»lf-AfcJ6Cfci»lt*«*Sr^"r5*aSr«*.. 

[o o l 8] x. *^^^)7i/-7yft^rAH 
P^^<-i^fltESc£ U #:/5:'^>#:^:o(f— SB 50 



4$H^1 1 - 2 6 6 1 8 0 

8 

[0019] x, *^p^^ri/-r>'ftv'^fA(i N 
sauemwffi, (4)#a?a*«-^fcBEa*««sr»^^ 

[0 0 2 0] 

[»M©nifio»»] (a) mimm&i 

13 1 W^^Ol 1 H#S#I(DT U—T yft^f^^) 
«K«SKiaT?*>So 12 i i tt§flffl^7i/-7yf 

*?"C?fc9N{@ (H-m4fi) OTV^^T-1 1,-1 

-^B.-B^i^i^t^ if— a^*—- ^-cs> 
>9 , m 2 5 —0 2 6 i^-tm^umx^ z> 0 n,- 

M&U (7^iotf— SB) -C&Q, #if— A^iJfrt£tf:Srlfe 
i-i^&^[E]SgRS S^RS S«as*£;h/C^So 14, 
-1 4 K tt«*X»4«H*t*ai^5i«I^SB"e*)>9. * 

So 

[0 0 2 1 ] 1 5 (if— A-fel/^^T-fc"9. SJ^MiSSS 

SriS^LTW^-rstw-efeSo 16,~l6Jit*-A 

*JH»MPL4r#U +^/Hil6Dyt«**j*»Sr 
«l«LTttJ^i-5o ^-r^^*ft^lfPT% il^^n/cigfM 

•C^5„ 1 7\-i.^^^-/vm^Ul 6,-1 6id»P>W^3 

^■ci^v ^ r Sff 7= - ?<D" 1" , " 0" trwxr*-*^ 
[0022] #r ^x-^-^^ 1 1 ,~ 1 1 wasmmffiEi^ 



(6) 

9 

U #S«IS(8teA*«#0>i«»ttJi«, 
it2fl£** (QPSKiS) , A/D#*«r£tTbTg« 
If— A ^ 1 2^A*i"So $lft^7t"Vl 

2 f* 4 j@<£> A^ft^-i- If —A ^ it — 5 ^ LT4* 
(7) If —A B ,- B&7*<< i?9fl'tfy\zMfgL U -^SKR 
tffc^ fl5 1 3,-1 3 K {CA^7i-^o 7-<l/$l— 

3il 3,-1 3 ( f «»(^) t - A B BJ^ Ltf t£t5: 

T^^co^-Airu^^ 1 5{-W^-r^o J^±£&fTL 10 

S'J^gfll 4,-1 4 I fi^^s^#tr— Aom^^rS'J 
3£U fflJ£H£*S:if— ivfeW* l 5(-A^-r^>o if— 
Airu^^i 5tt, OT^tfaj^ffi[dSK3effi[J:9>:t*if 

t^i^asie.-ieLiaAtSo ^*/Hej£» 
[0023] a»a»5r t^t^v^t^^ J;*ui, 20 

tf N *^0fH«^tt^»fcj:i9*<*tfif-A<oatttt 
^wwttSrafeSi-srtds-esSo t?-^:7^~ 

^1 2 £ LTFFT«fiKcotf— -T«H£JBi-5« 
^f*. H 2 (^-T J: 9 id, g{f [hJ& 10,-10^ tf — 30 
^1 2<Z>BuSK:»**5o Sff [H]£g 1 0,-10, 

SR (QPSKftS) , A/D3E»Sr*?TbTfcr— A^d- 
— ^ l 2 CAW^o X, t'^7t-vi 2^LTS 
2 5 K*-*-«fc 5*'* K7-v h y 9 xffif&w—j^yit 

-^ztfimirzm&te, swings 1 o,- 1 o.srtr— ^ 
^1 2co«a^Ktts 0 

[0 0 2 4] (b) ^lHJSWcor 7^rt^f 

El 4 tt**M<Z>* 1 2lt60y<Z>T U — T V'f'f ^T^O 40 
l««*rtH-e*>9, Ell ^-^Cf^-^ML 

Tv^ 0 a*. 1 o,-i oMAMn^<DHhm$Lmm. 

nttftSEft, ittSEtftft (QPSKftfi) , A/DaE»«r 
IfTttg|fb^7i-vi 2(dA^-r^SfflHlS§, 

14,-1 4j*M&Wci,xftbftizm&$:m^xs<x& 
fc^tr— ^^m^fo5^fitaHffifc^v>^s 1 r at* 

«W> 13,-1 3<Kig&ffc^§cDP^#f^ ^>-^&lttg 50 
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jgB#rafs^-srA^-r-5o 

[0 0 2 51 t-ftl9C*5^t, 19aliv^f h 

73F*£/8 v^r T ^-T-gft «* J: 9 S ^ ^*;v<D\t% 
^»ltWM^o i-*t>t>> S^^^/u^ 1 9 

If— ^Sr«po^u^5!|S:|±J^L, /^:7^/U^ 1 9 
bSriiLT5p*S^t;LTRAMl 9 cJ^IEttf So '**tfe 
fcUgPl 9 d^RAM^IElt^ixfcilffi^o^T-Y^ (El 
19 (b) ) S:#WLr^^^3tt5iljBi«FlB«rlftffl 

1 3 4 fci»a:»:HI*&^#>f 5 v^Sr*-*-**- Mf *& 

[0 0 2 6] -r/^/^^09#/^^^^Cfc^^ V^f— gp 
l3 1 -i3 4 ^-i*l:iott5*), i^-r^/H^ 
f"J 9 St/hKft^- K«r#&-r5S£1R=* — K3B3i» 1 3 

^tt*3-Kt*i|[Lri»a«^s*i|[»i 3b,-i 

3b„ ^ >-7mft%ft 0 ?ls7mft& 1 3 c ,- 1 3 c 

irmm^mmm^ 1 3 a,-i 3 d.^Hg^-o^o #r 

x N ^rS{flHlSSl 0,-1 0 N (dA^b, #^miH]K^ 
A^«#oMJH**«B, ASEftKft, (QPS 
K«MK) , A/DSEtftSrHfTLTSff ^7^-7 1 
2{dA^f-r5o Sff if— ^1 2 liNfficoA^jff 
-^-^ If — st~- ^ ly^f^M LtM*0 If — ^ B 1— B. 

13,-1 3^A^tS 0 «51 3,-1 3 K tt 

ttft^lf-^B.-BM^WUTIh— 1 9^6>«** 
HS^-f ^^^"Ci»t£»:Srfif*v\ X, 1 9^ 

b A*"*-*aBe««E7*— ^ l^*<Jv^r * if — ^^>3f Itti 

[0 0 2 7] W±ilfetTbT, SI^l 4,-1 4^ 

xmz&tr-M&mtj&mmi,, we**«:if— ^-tu 

1 5(dA^li"So tf— iN-feU^^ i 
R£«±0*#4tf— ASr#«>, -tixWfcJSCfcJKlt 
ffcfS#S:S^LT»:S^^ir^*^«B5l 6,-1 6 L ic 
A^-TSo ^ir^Ht^SUl 6,-1 6 L tta^^^/WJ: 
«i:fc{lt»*»SrI)eLtU*L, i^-^^Sl7 
»i#^-r^*^W^a*S:*fiKL, -7=-^*«J^gPl 8 

f^^ff-^t-s^^T^ff^-^o" 1" , " 0" &n 

[0 0 2 8] ( c ) jflJ3£« 

3,-1 a^WftLrwtbtufcfflje 
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(c-1) 

AVRtt5piS«|HlgS"C&5o a?l£SS:f-J:9»C>nfcim 
(In-Phase ff-^K Q ft -^(Quadrature ft ttI-<«S 

*«IBi"S t I+jQ= (I 2 +Q 2 ) l/2 exp(j 0 ) £ *5 0 «§o 
SlffiMPT'r =(I+jQ)t-t(^***ia:r*=(I-j 

Q)*rSM*£*-e\ 3|Z»ttiaKAVR'C3p«&{b 10 

[0 0 2 9] (c-2) ffiHffi 

^Vn^httfflgp, MPtt*JWS, ABLtt|ft*ttf[ia 

AVRfSMBtfc^o CDMASffiK*31^T 
fix »«^i«v^— ^^KSrfr^fc^tiiBfje-r— 

Yn?/h^y^>r=(r +jQ' )tttfiLrSIS|JMP 20 

(I' +jQ' ) t »^)/^ n y h vy>f;i/ p ofi^S: P 
•=<I-jQ)«r»ft**>*T«IB8»llb, Xg»j|l&rlfe%r 
ffilUSgABLt-A^-r^o *fi#«[IllSABU:m*lF& 
*<^l6*Hii[SrJ»i)Lb, ¥iS«I3KAVRttiie*t«[ia^S: 

[0 0 3 0] (c-3) S I R 

B7iis i Rwmmw<z>m&mx'fo& 0 a*. i4af* 30 

«-g-^ffiK3EH«|5T?S> 9, 98 J: 5in-jQl 
AflcttKtt. «#jft<Sfc«SBE» l 4 attififtt^ffi 

w^? hA'R<Di&& (mm&ft) R,»tfQ«» (ac 

£J*#) Ro^lfeatfiSrioTRffiB^^ h/^S: I - j 

Q&m^^m 1 *R«-§-{-aEifti-5e 1 4 b uN^y 

¥*&flttR?Ftt* 1 4 c tt3piSfl[m<7> I , QHMWfrSr-jft 
LTinS^S^I-^m 2 (*afS#<o«* s ) 40 
l^5*S««;fc8l»l»^&&o 1 4 d 

ffifi-<^ h/^Rtf) I j&#R u QMK^R 0 S:-*bT*P* 

P = Rr 2 +R Q 2 

SriMfrTSr irirj;^ g««;/jP«rIMM-S*«m* 
l4ffj:S:ffl^¥W^m 2 (*a 

i 4 g ^m^mtt s t ^p^as«^ i x y 

SIR=S/I 50 
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1- J; 9 S I R«r«||[-t-5 S I R«*(B-C*)6 0 
[0 0 3 1 ] ( d ) 
(d-i) if— -fc»«tf>3£7g0ij 

[0 0 3 2] H9tttr— ABW©«?K0!IS:*-*-^n— H 

ttH 4 ir 13 C-Cfo^o f28'J/£g|$ 14,-1 

4 4 J: (9 tr— *<z>Wfel8*as At} £frZ>t 

(M^Lfi«*) ;SSft*:i:*Str— a**j?>5 (s 
l) o ov^-e, -fcu^ l 5fcJ\ <z> 7 

13,-1 3 4 J:9a^*^if— Aic:j©DfciS!t£«{f* 

sr-en^iMiL-ca^-rs (S2) 0 

— ? LT^ffr- * c^W^^tr 5 (S3) 0 

* -ii/X r — ms) J: 9^1 ^-^i^c^tetScff 

[0033] (d-2) ^my^y<—>^- 

Eil 0(c^-Ti:5(-, SlW/^v'fWfutSr^ 

^*e*So r^ryfti i. tr— a^^- 

— ^ 1 2. 7>r >-^— 351 3,-1 3 Kx 1 4 1 — 

(fBffl^Srtf— A-feru^^ l 5 l-A^i" 
ff^-0 5^m^ (fo^VM^ffiM^ SIR) ^s»^«[J; 

[00 3 4] (B) ^2^J£CT 

^ r^ao^i"^ iijg^n ^ r ^ j\,%mm it t*- ^ 

«t5rtfct?t5 0 HI ltt*^SJB2lttlS«o«j* 
Hi 2li#f-i.^Ijg/D77-f/^ (a) - 



(8) 

13 

(c) ttssi -fg3 \f-j^<Dmm^^yr^^mx*h 
-5c Eli ii^^t, 2 i \^mm<or u-ryftt 

^^107^X^1^2 1,-2 l N ^LTV>-5 0 2 

2 l -2 2,iuMt©*ji««(i, js&ttXfe, 

(QPSKM) , A/D£*«rSlfTLTlf— 
*—- < 7 2 3 i^A^Ji-^gmiHlSS, 2 3f^7yrt^ 

SM*(Olf— AB,— B I Srtt«W^*^i"S If — J*~7 
"^*T?&5 0 2 4,-2 4 8 te^/l'?^;*<ZV**St£R 

rthfty -o^tf—u, 2 5«#7>r ffl^feayj-r 10 

«t5 f-A^^ftt 7>f 2 4,-2 4 5 {-m 

TF-tZ^v^ 2 9ttlJ— ^ir"?fc?K (1) tf-Agi;i-7 
^^«t©i!ig^o7 7^^ (012) £rtfc#U 

SfcKttki-Lfc:^ «B2 4^2 4 4 ic:iS!t4:«:«!ja 20 

[0 0 3 5] ^^S^K*te>ttTU^5^^^— «»2 4 
r2 4 5 HMtfMotfc!), lf~A»*MW«WB2 
S^fe^Jg^-Cf— ^Sr»W-f"5-fe^^^ 2 4 a, 

«t«24b, iru^dJ; 0««£*xfctf— -M-ffiifc 
3-KSr*Hcura!a:«i:-t-^*|»»2 4 c, tfis^mft 

«l^2 4 f , 3gW&2 4 g £rfi!x.TV^ 0 ^ir 2 30 
9J£*3^T, 2 9alivyfh7^/^ (S^^A- 
^) , 2 9 b fi^ffcSB. 2 9c fiRAM, 2 9 d Kfc/* 

dtt^w»^Ayji-s*^— ab,— B.^-g-sixse 

igjffi^n^ r >T/V (HIl 2 (a) - (c) ) SrffrSLT 
RAM2 9c|:JBBt5o ^^ttlU«f|S 2 9 d fi, #lf— 

tUfSo i"**?*>, ^-Xtfta»2 9 d\*.i*<Ds<X<Di?<D 40 

M*6^-f 5 ^fRTfimmtifmr—f (t 0 , t„ t 2 > 

[0 0 3 6] %ot, 0J;ifilSl 2 (a) - (c) t-^ 

#v*»£\ ^»fflSii2 9dH (DSi^iif 

-ACO^-T * (2) ^2/^^2t-A(D^^> 

(3)S3^3t^0^^^n% If— A 50 
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(1) 7 4 ^tf— 35 2 4,<E>*feU^^ 2 4 a tiJBl 
*1 tf— A&HtfjU (2) 7>f >#— SB 2 4 2 <£>i?l^ 
^24afj:l2^^2t^ s (3) 7 J Z/tf— gfS 2 
4 3 <£>ir ^ 2 4 a fi^3/^ 0 ^cD^3 If— ^Srffi^'f* 

[0 0 3 7] (C) i3»| 

m i 3gJfc«-et*£:7 ^ ^#— 8BU: l o<z> tr — Air ^ 

^"t?atRLfc»^t?*>5o ua>u *3Siift«"T?f*if— 

3 ^ J£#iJ <D T U — T ^ * T- A ft J* El X* & 
So 12 3 1 tegfSffi^TV— T^T-^T&O Nfi 
(N=4fi) (OT^T-T^^Z 1,-3 l 4 ^f LTV^ 

ftttt^f-TSM*: (M=4) (Dt-AB^B^t^ 
f;i«tt5 F F T«|^ tr- A 3 4,-3 4, 

\$-*A'3 L s<*<K>s<*mz.WLVf V#— jfp-Cfe 

So 7-<^13— £{53 4,— 3 4 K f£. #t^AB,-B^ 
a^#**»bT»l£*^S3R*»^ 4 b,-3 4 

b 4 , mmm ftBifi. s i r) if- a 
s^fc#if-A^^+>-^«i«*llc*Jk^^^* 

£*JHB 3 4 f 3 4 f 4 RX*m&& 3 4g,-3 4 
g4, #«W«BW*tai*r6Jni||E*3 4 hS^^■it.TV^ 

«jei-5Wtt»-C*>9, -tivP*t7^ V^-^53 4,- 
3 4.{^A*-T5*lf— (ffiBifi, SIR)?: 
iJlf Lt tT-At l/^ ^ 3 4 e lIlAAtSo 3 6fi#7 
§P3 4,-3 4 K CD^P^§§3 4 h^ibtU^Ji-^^f 

^v^tSfff^^^)" 1" , " 0" Sr«3£t"5^-^JHJ 

[0038] yfti^ 31,-31 jx&mmmz. 

(QPSKM) x A/D^^^fTUT^-A^^-- 
•73 3 \ZAJj~tZ) 0 If— A^^-— ^3 3tt4fiOAyjft 
-^{C^— A^^-— ^ y^lLT4*(7)t-AB l -B < 

3 4,-3 4^*^0 ^^f— §P3 4x— 3 4 t <D 

mmmz 4 b,-3 a bM^t-^B^B^ 

>f ^ V^TJSfea^lf- ^"fe l^^34e (-W^-r^o 

[0 0 3 9] J£*±i:3MTLT\ S'J^S|i3 5,-3 5 K fi^T 
tb-fiX*He-rS7>r>^— «B3 4,-3 4 K «dA*i-5lf 
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3 4i<^ tr-At l/^ ^ 3 4 e I^AAtSo ^&^-r>^/ 
— g&3 4,~3 4 s <D\f— 4 e S'J^flS^ 

»cao^ir^Hfi^«3 4 f,-34 f J8H**JMflS 3 4 
g^3 4g 4 (:Am ff^i»34f 1 -3 

4 f JlV»j|»3 4 gl -3 4 gJiS^^r^H^C 
fc«*Kri«fr«:*«U JPHES3 4hfj:#f-t^i^ 

m<$^x%:m^-?(D" i" , " o M zmm-tZo 
tf— Air >-#~^i&ttT^°^&i;ivK 

i^-e#s 0 01 4tt»3sani«<z>fftt*rtia-caE>o, 0 

1 3 tig— «F■§■S:ftLTV^S 0 Hi 3 Kit; 
-<TSmiH]S§3 2,~3 2 N Wt-ft3 8Sr»*iiA. 
rtijfsU ^ SP3 4 l <Z)«^S:j¥»(^LTVN«^ 

-e»*5a3, £*LfeS{m§IK3 2,-3 2j!K|{t^t 

3 8<£>KjfK :7>f §P3 4,-3 4<£>tf— Airl/^ 
^3 4 e*T?<0»f^ttia4<7>»l|iJtifi»ltra«"e*>5o 

[0041] (d) m^mmm 

Ell 5|j:i/-^§jIM> -^^tr— iH^SC. TtfzfT 

4 zfr is— M^8^«^4 »|^)T wry 

7"^-i/^X^(^*J*[lT*fe«9. Hi 3©S3HJ60!Itl^ 
-»»tettRI-«F^S:f+b-CV^ 0 »3Htt0|^A«S 

n ~ w i4 £:2&:AE:"t~ &MMSE (Miniraum-Mean-Squared-Error) 
®<Z>iaj£«iJ«l«f|$4 1, (2) jglSfM«iSl5{c:J:9tt:^*nfc: 
fi^ftwn—WMSrlf— ^"feru^^3 4 e^?>U^j"r 
5»l£«ll:fS*^#»t^t>^:-C^*-rsS:*fttt»4 2, 
(3) «*Wt»^6ffl*^S»#^^^*>n4t««JiSr 

*^**/i'«t5£W4 3, (4)igis;sij*iifs^A*-rs» 

Slt*||[i-5»SI»*»4 4«r#7-<>'^-»3 4^ 

3 4 .KRttfcjS 

[0 0 4 2] t^At 1/^ ^ 3 4 e ^ 3 »I ^ I^S 
fcWiett flHtt* S I R) ^RSIBl^Jt 

RS£«r»/H£i-S±5»;iS* h) w n -w 

nSrftftU S^ttttSM 2fcfcfcr— A-ferl^* 3 4 

^/SLT^*>^/i483e«4 3KA;*rr£o 
tt£AS4 3ttA*«^^^r^^*3e«*SrlfcLTUl 
^1~3o V— ^fi£«S3 6tt#^-<>'^— «BJ3 4,-3 
4^b<©U^«-g-Srft*:tt:^fiKb, t*— *¥U«fiFB3 7 
^^ff-^i^J: ^ 9y = -^^) ,, 1" , " 0" ^W^i" 
5 0 £<0*J£*S*tt»S£»£»4 4fcfrLT»Sffl»» 

4 l ^»3SStb5o 
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[0 0 4 3] 7*-*«£fflS3 7 12, Jt^tttt^f£{§ *K 
^**/H£3£SI#aS4 3 .cDfcB^ff f^S**SSr*I 
Lt^bWdg^^ n l" , " 0" S:W^i-5 0 rcofc 

T\ »tt3B£ftS4 4Wt, *J|»4 4 l t«Sfe*l^ + 
*^S«J*»4 3^^^Sttfift^^I 

»«r»n*iic»4 4 2 x-mwi^. mme t i^xm^mm 
io ^eKflsuKi-So 

[0 0 4 4] jB^TA'=f y XA t LTLMS (Least Mean 
Square) CO £ 5 4W"#£)ES: t 5E*f Srff 0 

[00 4 5] B16 J4JB4 H*«©»»l«j«H-e«> 9 , 

01 5 ^|^— W#&f+LT^5 0 B15I: 
Jfc^Tgfl IUK 3 2,~3 2hRTJ 5 ^— ^-T 3 8 Sr»*ii 
A,*:\£, 7>r^— SP3 4 l <^«^Srl^3»B^LTV>5 

^■x?aftsds, me>*ftiaK3 2i~3 2„xwj— 

ir3 8 0>»ff\ 7>T 3S3 4x~3 4 A (D\f— J±1? U 

30 ^^34 e iTOiffttH 4 1 3»« t H*^*) 

[00461 m i 7 ttfi 4 %mm<om i w^^j-cfc 

5, Hi 6 ^|r]-»»|:iH:|BI— «F-S-«rftLrv^S 0 ^4 
SUfefiaj-ett, fi^#tt-^fiS;ff^-{-^^^/Ht^gB4 3i? 

^•lr^/Ht^ 1 t>-t-«)TatS{WffliSP4 1 Tl^^Sr 

gp£8iJI&U ftt> 9 KJRIMB5 5 1 SrK»t» ^^J«» 
3 6 -C**lt-fi-j£d'-C# 5 <fc 5 fc**^j«©**wSr* 

W= | x, | *+ | x, | H- • • • + | x„ | 1 

W= (| x,| 2 +| Xi| ! +- • - + | x.|') ,/! 

50 [00 4 7] @18 tt^ 4 &1&m<7>t8 2 CO^^jT'fc 
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<o, mi 5 tm— WMu-xm— w^hlx^^o 14 
MMmx\t. &s<*mz.\?— AK>jSiR£frv\ 

\Z 1 0<£>igj£ffilJ®]g|5 4 1 ©^.Srgitt, Kigj£8iWSB4 1 

^ — 9 "o^fiScnP 3 6 <D^m&% t mjE&^mfttfmm e 

[0 0 4 8] 

^■(m^m^-^+BBBIfi'^SINR) ©itjV ^ tT— ACO^igtR 

iaK«BliolB/jN^#^-rsi:i^*s^:#v^ x, # 
10 0 4 9] X, #38iJU;:<fc*U;£, If— ^iri-J: f-^A- 

SteK»t bnfcj»««/iiaEBi«EfiiJiJ:s»ia:*Hi*&«>^-< 

P»«»Srfr5ri:*s-e*5 0 X> *«WfcJ:*itf, 

—=f-^rlzt3\,^x. tr— A7t- ^d>£>tU;>3-?-£<£t*— A 
© u^i/fcov ^T^O^^^^i-aM^E 1 7 r -f A' 

n*:i£tef8c/>SJ£B#F.S!ifSgB {yj^a— SB) fc*sv*-c 

A-£:B##fij&gi;: J; >? 8036 L-C{S#-f 5 i t , 

10 0 5 0] X, #38g<lfc:<fc;ft<fci:\ t*— A© 

5*b, ftlftft flirt, *iliM*fct4SIR) l* 

«m-^5r^-fig LtSf 7*— *0>*JJ£«rfr 9 «fc 0 

tr— A<D®t£^{f LX^m^r-fPymfeZft 0 

(«73, ffiUtt, SIR) a*******'— A 
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fr 5 ± 5 e> , y ^ xic j; o t tr— a jBft«fAdJ 
[00 5 1] &mmiz.£fr^ ;<?.m^7 

10 X, *^^i-<t^tf, l^-^SftM, ^f^-A7 

t>&xt£z i — ? : §Lmm?tm&-rz>z-bfrX'Z, 

[Elffiofffi^lftW] 

[iai] miMt^m<DTu~r^-r->^TM.commm 
f&mx$>z>o 

[02] * i xififfli<z>ji$ i <©ac»«!i-cfcs. 
[S3] *i3fe*«©j(S2«>aE»«ir*>*o 
[124] fsi jus^jror 7yft->^fA©Piifli 
20 fi£-e;fc5o 

[B5] mTj^wis^iar'foSo 
[0 6] teiiMi3iai«j&i2i-efeSo 

[0 7] SI Ra^SK^W^H-C^S. 

[08] &W<? h/KOftRaEH^ttoRTOH-C**. 

[0 9] ir— Aawt©SE^«T?*,* 0 

[0io] £m^>r/<«>^«j*©a9ge!i-efc5o 

[011] I 2 »®7 U-7>ftv'^f AO« 
[012] #t*-Acoa^7°n7r-f/l'lttW0T*fc5o 

30 im i 3] ^3 safiMwr v— rv-x^-^^^A-efc 

So 

[014] g|3Slli£0iJCOr W-T^X-^^^-Arof^Sffl 
[01 5] %A%Wm<DT U— Tl^y-T^^7- J*X$> 

[016] fMUJStfijcDTi-'— rv^f x^ArosfiW 

[017] ^4HJ6^iJ<O^1^0tjr*fcS o 
[018] ft4%ttOT0jg2£«0V-C*!>5 o 
40 [Bl 9] S«ORAKEfff»Oi«j:0iRRB'? 

[132 0] ^^^«ft*JMft«H'C*>6o 

[B2l] t^#7yft©RHH-Cj>6 e 

[[^2 2] -^/^If— ^r^^RMH-C&So 

[B231 ^w^if— ^<©iEBIftMH"e&5o 

[El 2 4] tS^co^/U^t:*— J*T^^is*TJ*<omi$L 

[13 2 5] tr— a^^-— v(z>«jsgia-e&s 0 

[[22 6] FFT^V^ct"^7t- 7t^6 0 
50 [fff^Ml 
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